Background: Psychotherapy for youth with mood dysregulation can help stabilize mood and improve functioning, but the neural mechanisms of this improvement are not known. In this study we investigated the changes in brain activation underlying improvement in mood symptoms. Methods: Twenty-four subjects (ages 13-17) participated: 12 patients with clinically significant symptoms of depression and/or mania, and 12 healthy comparison subjects (HC) matched for age and sex. All subjects completed functional magnetic resonance imaging while viewing facial expressions. The patients then received up to 4 months of psychotherapy and were rescanned at end of treatment. Whole brain differences between patient and control groups were assessed with a voxel-wise analysis. Changes in activation from pre-to post-treatment within the patient group were tested for correlation with changes in mood symptoms. Results: At baseline the patient group had hypoactivation in the dorsolateral prefrontal cortex (DLPFC) and hyperactivation in the posterior cingulate cortex compared to the HC group. Between pre-and post-treatment activation increased in the DLPFC and decreased in the amygdala. Increases in DLPFC activation were significantly correlated with improvement in mania symptoms. Discussion: Enhancement of frontal executive control brain regions may underlie improvement in mood dysregulation in pediatric patients at familial risk for bipolar disorder.
Background: Psychotherapy for youth with mood dysregulation can help stabilize mood and improve functioning, but the neural mechanisms of this improvement are not known. In this study we investigated the changes in brain activation underlying improvement in mood symptoms. Methods: Twenty-four subjects (ages 13-17) participated: 12 patients with clinically significant symptoms of depression and/or mania, and 12 healthy comparison subjects (HC) matched for age and sex. All subjects completed functional magnetic resonance imaging while viewing facial expressions. The patients then received up to 4 months of psychotherapy and were rescanned at end of treatment. Whole brain differences between patient and control groups were assessed with a voxel-wise analysis. Changes in activation from pre-to post-treatment within the patient group were tested for correlation with changes in mood symptoms. Results: At baseline the patient group had hypoactivation in the dorsolateral prefrontal cortex (DLPFC) and hyperactivation in the posterior cingulate cortex compared to the HC group. Between pre-and post-treatment activation increased in the DLPFC and decreased in the amygdala. Increases in DLPFC activation were significantly correlated with improvement in mania symptoms. Discussion: Enhancement of frontal executive control brain regions may underlie improvement in mood dysregulation in pediatric patients at familial risk for bipolar disorder.
© 2014 Elsevier Inc. All rights reserved.
Introduction
Retrospective studies in adults suggest that bipolar disorder (BD) begins in childhood in 15% to 28% of cases and adolescence in 50% to 66% of cases (Perlis et al., 2004) . Especially vulnerable to developing BD are those youth who are experiencing symptoms of mood dysregulation and also have a parent with BD. Nearly half of these patients will develop a diagnosis of BD I or BD II during the 4-5 years following assessment (Axelson et al., 2011) therefore they are considered to be at high risk for BD (HRforBD). Regardless of whether they develop BD, youth in the HRforBD group have mood dysregulation symptoms that cause significant problems with functioning and a lower quality of life (Birmaher et al., 2009; Carlson et al., 2009; Luby and Navsaria, 2010) . Therefore it is important that we implement treatments that stabilize mood and improve functioning for HRforBD youth. Furthermore by seeking to understand the mechanisms of successful mood stabilizing therapies we may be able to identify biomarkers that could lead to individualized therapies. Recently we reported that psychotherapeutic intervention helps stabilize symptoms of mood dysregulation in HRforBD (Miklowitz et al., 2011) . For the current study we aim to identify the mechanisms of clinical improvement by examining pre-versus posttreatment changes in brain activation.
Treatments for BD or HRforBD may target the brain regions that have been reported to be abnormal in these populations. A substantial literature shows that functional brain abnormalities in pediatric BD include 
